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United States Patent Office

2,953,098
PUMP

Raymond W. Boyer, Dayton, Ohio, assignor to Rﬂya]
Electric, Inc., Xenia, Ohio, a corporation of Ohio

Filed Sept. 9, 1957, Ser. No. 682,762
1 Claim. (CL 103—161)

This invention relates to a pump. This invention re-
lates more particularly to a reversible delivery adjustable
displacement pump. The invention also relates to a pump
of the type disclosed by the Grey Patent 2,273,034 and
13 an improvement upon the structure of said patent.
However, this application is not so limited due to the

fact that this invention may be applied to other mecha-

nisms.

The aforesaid patent discloses a reversible delivery ro-
tary pump which is provided with means for adjusting
‘the rate of delivery of the pump. It is highly desirable
to provide means by which the rate of delivery of the
pump may be easily and readily adjusted as the rate of
rotation is held constant. It is also highly desirable that
such adjustment be firmly marntained so that the adjusted
rate of delivery does not change if a given rate of rota-
tion of the pump is maintained.

It is an object of this invention to provide a revermble
delivery adjustable displacement pump having means: by
which the displacement is easily and readily adjusted
during operation of the pump.

Another object of this invention is to prowde: such a
pump apparatus, the rate of delivery of thh is' firmly
maintained at any adjusted position.

Other objects and advantages reside in the construction
of parts, the combination thereof, the method of manu-
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facture, and the mode of operation, as will become more

apparent from the following descrlptmn -

In the drawings: - -

Figure 1 is a longitudinal sectional view of a pump’ of
this invention.

Figure 2 is a sectional view taken substantlally on - line
2——2 of Flgure 1.

3—3 of Figure 1. |

Figure 4 is a fragmentary sectional view taken sub-
stantially on line 4—4 of Figure 1.

Figure 5 is a fragmentary sectional view similar to that
of Iigure 4. Figure 5 shows the adjustable piston: mem-
bers i a different pos1t10n thereof from: that: shown in
Figure 4.

Figure 6 is a sectional view taken substantially on:line
¢—¢ of Figure 1.

Figure 7 is a perspective exploded view showing ele-
ments of the pump of this invention.

Figure 8 is a perspective exploded view'showing other
elements of the pump of this invention.

Figure 9 1s a diagrammatic view showing the pump of
this invention connected to a plurality of fluid: moteérs
for the operation thereof: |

Referring to the drawings in detail, a pump- of  this
invention includes a housing 16 provided with' a longi-
tudinal bore or cavity 18 extending therethrough. The
housing 16 is provided with an end plate 20 at one end
thereof and an end plate 22 at the other-end-thereof. The
end plates 20 and 22 are attached. to: the housmg 16 by
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any suifable means such as by means of a plurahty of

bolts or sérews 24.
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The end plates 20 and 22 extend upwardly at the
ends of the housing 16 and are joined together at the
upper ends: thereof by means of a plate 25. Cap screws
26 extend through the plate 25 and into the end plates
20 and 22 for attachment therebetween. Cap screws 27
extend through the plate 25 into the housing 16 for at-
tachment therebetween.

Each of the end plates 26 and 22 carries an antifric-
tion bearing 3¢. The antifriction bearings 3¢ rotatably
support a shaft 32. The shaft 32 extends slightly from
the end plate 22 and is provided with a nut 36 and a
washer 38 which retain the shaft 32 against axial move-
ment. A cover plate 40 encloses the end of the shaft 32
and is attached to the end plate 22 by means of bolts
42,

A cover plate 44 is attached to the end plate 20 and is
provided with an cpening 46 through which the shaft 32
extends to any desired length for connection to-a suitable
driving means.

The shaft 32 carries a rotor 48. The shaft 32 has-a
square section 5¢ intermediate the bearings 30 to which
is firmly attached a hub 52 of the rotor 48, as shown
in Figure 1. The rotor 48 also includes wing members 58
which are attached to the hub 52 and extend outwardly
therefrom at opposite portions thereof. The outer surface
of each of the wing members 58 is arcuate, the arcuate
surfaces of all of the wing members 58 having a com-
mon center at the center of the shaft 32. The wings
58 with the hub 52 attached to the shaft 32 rotate within
the bore 18 of the housing 16. The bore 18 has arcuate
surfaces 62 at oppositely disposed portions thereof. The
center of the arc forming the arcuate surfaces 62 is at
the center of the shaft 32 and the radius of the arcuate
surfaces 62 is slightly greater than the radius from the
center of the shaft 32 to the arcuate surfaces of the wings
58. Thus, as the rotor 48 revolves within the bore 18
there is very small distance between the arcuate surfaces
of the wings 58 and the arcuate surfaces 62 of the cavity
18.

The bore 18 has oppositely disposed wall surfaces 64
which are spaced considerably farther from the center
of the shaft 32 than the arcuate surfaces 62. The sur-
faces 64, as shown in Figure 2, are disposed somewhat
normal to the arcuate surfaces 62 so that chambers 66
and 68 are formed at opposite portmns of the rotor 48.
The chamber 66 connects to a pau' of fluid conduits 70.
The chamber 68 connects to a pair of ﬂuzd conduits 72.

‘"The conduits 70 and 72 extend to the exterior of the

housing 16, as shown in Figure 2. Also, as shown in F1g-
ure 2, the housing may be provided with a conduit 73
joining the lower conduit 78. The conduit 73 may be
used as a filler passage, if desired.

The rotor 48 carries a pair of pistons 80 which are
attached one to the other by a link 82, as shown in Figure
8. The link 82 is provided with an elongate aperture 84
therein through which the shaft 32 extends, permitting
the pistons 8% to be disposed at opposite sides” of the
shaft 32 and intermediate 0pp031te wings 58 of the
rotor 48. The rotor 48 also carries a pair of pistons 86,
similar to the pistons 86. The pistons 86 are connected
one to the other by means of a link 98. The link 90
has an elongate aperture therein, similar to the aperture
84, through which the shaft 32 extends. The pistons 86
are thus positioned in other slots of the rotor 48 and are
substantially normal to the pistons 86, as shown in’ Flg-
ure 8.

Thus, the pistons 80 and 86 are carried by the rotor
48, each piston 80 or 86 being disposed between two of
the wings 58 and slidably engageable therewith. Each
piston 80 and 86 is thus reciprocally movable normal to
the shaft 32.

Each of the end plates 29 and 22 is provided wﬂh d
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substantially circular recess 109 .thereiﬁ;

end plate 22 is similar thereto. Extending around most

In the ex-
ploded view of Figure 7 the end plate 20 is shown.. The

" As shown in Figure 2, as a result of the eccentricity

 of the bearings 118 with respect to the shaft 32 the lower

of the recess 160 is a flange 102 which extende outwardly |

from the end plate 20.
J olmng the recess 100 and exteudmg radlally there-
from is a channel 104. The channel 104 serves as a

guide for a connector bar 106 which is slidably disposed

therein. The connector bar 106 extends into the recess
100 and has a support cylinder 110 attached thereto and
extending normally therefrom. The shaft 32 extends

- through each ‘connector bar 106 and its respeetlve sup-

- port cylmder 110 which are. dlsposed at each e:ad of the
rotor 48.

A gmde plate 112 is dlsposed Wlthlll the recess 100 of
each of the end plates 20 and 22. -Each guide plate 112
“has an-elongate aperture 114 throuﬂh which the shaft 32
extends. Each guide plate 112 is provided with an
 clongate slot 116 within which its respective connector
bar 106 slidably moves.. Each support cylinder 110 ex-

tends through the aperture 114 of its respectwe gu:tde

" plate 112.

A bearing member 118 is carried by eaeh support'

cylinder 110. The bearing members 118 are thus dis- -
25

posed at opposite ends of the rotor 48. The bearing mem-

- bers 118 are of such diameter that all of the pistons 80
~ and 86 shdahly engage the bearmgs 118 for rotation there—_

. upon.

" The inside diameter of each support cylmder 110 is
‘considerably larger than the diameter of the shaft 32.

The support cylinders 110 are movable with respect.to
- the shaft 32.. The support cylinders 110 are movable

~ from the shaft 32..

piston 80 may be disposed in close relationship to the
lower arcuate surface 62 while- the upper piston 80 is
farther spaced from the upper arcuate surface 62.

When the pistons 80 or 86 are positioned horizontally,
as shown in Figure 2, such pistons are at equal distances
| However; ‘as the rotor 48 rotates one

. piston of each pair of the pistons 80 and 86 reciprocally

10

moves closer to the shaft 32 while the other piston of the
pair moves away .from the shaft-32, the pistons being car-

- ried-by the eccentrically dlsposed bearmgs 118. Thus; as

15

20 -
~ ure 2,'is rotating counterclockwise.

the rotor 48 revolves, any. given:- one of the pistons 86 or

86 moves farther into the chamber 66 while its opposite
plston 80 or 86 moves farther from the chamber 68.
In the description of the pumping operation of the ap- -

paratus of this invention, for purposes of illustration it

will be assumed that ﬂmd enters the chamher 66 through
both of the fluid. conduits' 70, as shown in. Flgure 2. It
will also be assumed that the rotor 48, as shown in Fig-
‘Thus, as the piston
80, shown in the lowest:position, moves within the cham-

' ber 66, fluid within the chamber 66 enters the space inter-

-within the elongate apertures 114 of the guide plates 112. '
_ Rotatably supported at the upper portion of the hous-

. ing 16 and intermediate the end plates 20 and 22, as

_shown in Figures 1 and 2, is an adjustment screw 120

which is shown as being provided with square threads.
- The screw 120 has an-end 123 rotatably retained in the.
housing-16. The screw 120 has an extension 130 at the -

opposﬂe end thereof. The extension 130 is journalled

in the plate 25. The extension 130 is adapted for en-

gagement with any suitable means for rotation thereby.
Each of the connector bars 106 is provided at the up-
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mediate the wings 58 within the.chamber 66, engaging the
outer surface of the piston disposed therebetween. As the
rotor 48 continues to revolve the piston is moved to the
uppermost position as shown in Figure 2. In this posi-
tion the piston is closest to the shaft 32. In this posi-

" tion the uppermost piston has a considerable quantity of
30

fluid between the upper. surface thereof and the surface
62 of the bore 18. As the rotor 48 continues to re-
volve, -the piston and the wings 58 in contact therewith
move 1nto the chamber 68. During this rotary move-
ment of the rotor 48, a piston in the uppermost position
moves to the left-hand position, as shown in Figure 2.
During this movement of the piston from the uppermost
position ‘to the left-hand- 'position,-' fluid gathered from

- the chamber 66 1s forced into the chamber 68. Fluid is

40

~ per portion thereof with a pin 124 rigidly attached thereto

and extending into the threaded portion of the adjust-'.

~ ment screw: 120 as shown in F1gu1'e 1.

Operatzon |

45

thus forced to flow outwardly from the chamber 68
through the conduits 72.

Thus, it is understood that as the rotor 48 revolves,
the pistons 80 and 86 reciprocally move about the eccen-
trically located beanngs 118.  Each of the pistons 8¢ and
86, slidingly moving between pairs of wings 58, gathers
ﬂuid from the chamber 66 and dlscharges ﬁu1d into

the chamber 68.

The shaft 32, extending- from the. cover plate 44 is

| attached to any suitable means for rotation thereof.. Ro-
tation of the shaft 32 causes rotation of the rotor 48. The

o0

. rotor 48 carries therewith the- pistons 80 and 86. The

pistons 80 and 86 are ]oumalled upon the bearmg mem-

| hers 118.
-~ Due to the fact that the  support cylmders 110 are re-
- mprocally movable along-a line normal to the axis of the

shaft 32 by the connector bars 106, the support cylinders
- 110 and the bearings 118 may be moved to positions ec-
~ centric with respect to the shaft 32. The eeeentrlc:tty |

of .the bearings 118 with respect to the shaft 32 is ad-

~ justed by means of the adjustment screw 120 which is
| _rotated by any suitable means in engagement with the

extension 130. - As the adjustment screw 128 is rotated

It is to be understood that the direction of the pump-

ing action depends upon the direction of rotation of the
rotor 48. The direction of pumping action also de-

o pends upon the direction of eccentricity of the bearings

118 with respect to the shaft 32. If the eccentricity of
the bearings 118 is below the shaft 32, the direction of

~_pumping action is such that fluid flows into the chamber
~ 66 and out of the chamber 68 when the rotor 48 is re-

99

volving counterclockwise. With the same direction of
rotation of the rotor 48, the direction of fluid flow is

- reversed by changing the eccentricity of the bearings 118
~ toa poemon above the shaft 32.

60

- the threads thereof cause movement of the pin members

124, adjusting the .pin members toward or away from
Movement of the pin members 124 causes

the shaft 32.
- movement of the connector bars 106. Thus, ‘with rota-

. tion of the adjustment screw 120 the connector bars 1066

'move remprocally and along a line normal to the shaft -

32. Thus, the eccentricity of the bearings 118 with =g
respect to the-shaft 32 is adjusted. The eccentricity of
- the bearings 118 with respect to the shaft 32 is either up-

- ‘wardly or downwardly with respect to the shaft 32 as

 the 'support ¢ylinders 110 move upwardly or downwardly

65

- It 1s further to be understood that the rate of ﬂow or

- delivery of ‘the.pump of this invention depends upon the
~ degree or amount of eccentricity of the bearings 118 with
~ respect to the shaft 32.

‘For example, in Flgure 4 a large
amount of eccentricity of the bearings 118 is shown com-
pared to the eccentricity of the bearings 118 in Figure 5.
Thus, the rate of delivery of the pump with the eccen-

- tricity. shown in Figure 4 is considerably greater than

the rate of delivery of the pump-with the eccentricity as

~ shown in Figure 5 for the same. rate of speed of the
. shaft 32, |

~ The ad]ustment screw. 120 shown in’ Figures l and 2,
is easily and readily adjusted by any suitable means.

~ The screw 120 may be adjusted while the pump is op-

- eratmg “Thus, the direction and/or rate of delivery is

easily ad]u.sted durlng pumpmg operatlon The adjusted

| WIthm the elongate apertures 114 of the gmde plates 112 7 5 posmon of the . screw 120 is ﬁrmly retamed 111 any p031-
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tion thereof due to the fact that the adjustment screw
120 cannot be rotatively moved without engagement with
the extension 130.

As shown in Figure 9, the pairs of conduits 70 and 72
of the housing 16 may communicate with conduits 150
which extend from the housing 16 to fluid motors 152
and 154. Thus, a plurality of fluid motors may be op-
erated simultaneously by a pump of this invention.

Due to the fact that the rate and direction of pumping
action may be readily controlled by adjustment of the
screw 120, the direction and rate of operation of all the
fluid motors connected to a pump of this invention may
be controlled by adjustment of the screw 120.

Although the preferred embodiment of the device has
been described, it will be understood that within the
purview of this invention various changes may be made
in the form, details, proportion and arrangement of parts,
the combination thereof and mode of operation, which
generally stated consist in a device capable of carrving
out the objects set forth, as disclosed and defined in the
appended claim.

Having thus described my invention, I claim:

A variable displacement fluid pump comprising a hous-
ing having a bore therethrough, a pair of end plates,
there being an end plate at each end of the housing, a
shaft extending through the bore of the housing and ro-
tatably carried by the end plates, a rotor carried by the
shaft within the bore, each of the end plates having a
recess therein facing the rotor, each end plate also having
a channel therein facing the rotor and extending from
the recess, a plurality of guide plates, there being a guide
plate disposed within the recess of each end plate, each
guide plate having a slot therein in alignment with the

10

15

20

25

30

6

channel, a plurality of connector bars, there being a con-
nector bar slidably movable within the slot of each guide
plate and within the channel of each end plate, each guide
plate having an elongate aperture therein through which
the shaft extends, a plurality of support cylinders, there
being a support cylinder attached to each comnector bar
and encircling the shaft, each support cylinder having
an inside diameter considerably larger than the diam-
eter of the shaft extending therethrough, each support
cyvlinder also extending through the elongate aperture of
the guide plate and movable therewithin, each cylinder
also being movable normal to the shaft, a plurality of
bearings, there being a bearing carried by each support
cylinder, a plurality of pairs of pistons slidably supported
by the rotor and rotatably carried by the bearings, an
adjustment screw carried by the housing and rotatable
about an axis substantially normal to the shaft, a plu-
rality of pins, there being a pin firmly attached to each
connector bar and disposed in engagement with threads
of the screw so that rotation of the screw causes move-
ment of the connector bar along a line normal to the
shaft and thus causes movement of the bearings along
lines normal to the shaft, thus changing the eccentricity
of the bearings with respect to the shaft. -
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